and Ydenberg 1995), the youngest siblings in a clutch often are at a significant disadvantage.
Much debate has centered on whether hatching asynchrony is adaptive, and a number of hypotheses to support its adaptive significance have been proposed (Magrath 1990 , Stoleson and Beissinger 1995).
Many of these hypotheses are based on the idea that asynchrony promotes the survival of "core" offspring that have hatched earlier than their siblings. This argument, which depends on the fact that the last-hatched young is often the one that dies, supposes that the benefits of hatching asynchrony derive directly from its role in producing a size hierarchy among nestlings. According to Mock and Forbes (1995) Others have proposed that the adaptive significance of hatching asynchrony is not necessarily related to the production of a size hierarchy among nestlings, or that asynchrony is a nonadaptive consequence of underlying physiological or behavioral mechanisms (Magrath 1990, Stoleson and Beissinger 1995) . If either of these cases is true, then one might expect to find mechanisms that have evolved to mitigate the detrimental effects of hatching asynchrony and enhance the survival of last-hatched offspring. If, on the other hand, the adaptive significance of hatching asynchrony is indeed related to the production of a size hierarchy, then mechanisms that mitigate the effects of that hierarchy may at first seem counterproductive. However, the existence of two such apparently incongruous mechanisms, i.e. the production of a size hierarchy and the mitigation of its effects, may in fact give parents the means to adjust the probability of survival for any given nestling more precisely than does hatching asynchrony alone. For example, Howe (1976) found that Common Grackles (Quiscalus quiscula) exhibit hatching asynchrony and nestling starvation, but that they also produce larger eggs near the end of the laying order. He suggested that although these traits appear to be antagonistic, they actually work together to maximize reproductive success. According to Howe, the production of larger eggs near the end of the laying sequence allows parents finer control over their own reproductive success by keeping the youngest offspring alive for a longer period of time, thereby extending the amount of time available to determine whether an entire brood can be raised.
Another mechanism that could work in opposition to size hierarchies induced by hatching asynchrony is differential apportionment of steroid hormones to 
Because the hatching pattern in Red-winged
Blackbirds is similar to that in Common Canaries, we predicted that yolk testosterone deposition within clutches would increase with laying order, as it does in canaries. Such a pattern would ensure that the nestling that is most disadvantaged by hatching asynchrony would receive the highest dose of yolk testosterone. Furthermore, because intraclutch patterns of egg mass vary among female Red-winged Blackbirds, we predicted that females would also vary in the amount of testosterone they deposit into their eggs.
Methods.--We collected 14 complete three-egg clutches of Red-winged Blackbirds from nests at four different sites near Bloomington, Indiana (ca. 39ø10'N, 86ø30'W) between 1 May and 27 June 1995. Because epaulets of female Red-winged Blackbirds increase in brightness with age (Johnsen et al. 1996) , we recorded maternal age by comparing epaulet brightness with a series of 12 ranked photographs of increasingly bright epaulets and found that all of the females from which eggs were collected were in at least their second breeding season. We found nests while they were being constructed and visited them daily, recording laying order by numbering each egg on the day it was laid. Clutches were collected one day after the final egg had been laid, thereby minimizing embryonic development. Eggs were frozen We used repeated-measures ANOVA to determine if differences in hormone concentration and wholeyolk steroid content existed among successive eggs in a clutch. Multiple contrasts between successive eggs in the laying order also were made. We used one-way ANOVA to determine whether females differed in the average amount of testosterone they allocated to their eggs. that last-laid eggs in Red-winged Blackbird clutches provide insurance in case an earlier-laid egg fails to hatch. In broods without hatching failure, the mortality rate for last-hatched offspring was more than five times higher than that of their siblings. Mortality was significantly reduced for last-hatched offspring, however, if an egg laid earlier in the clutch did not hatch. If the production of an "extra" nestling has evolved as insurance for the replacement of a sibling that fails to survive, then it is possible that the higher level of testosterone in the egg that produces the "insurance" offspring contributes to that offspring's ability to compete for food once it has hatched. The presence of traits that tend to work in opposition to the effects of a size hierarchy among nestlings does not help to explain whether hatching asynchrony is adaptive or nonadaptive. As noted earlier, such traits may be expected in either case. To determine what the adaptive significance (if any) of hatching asynchrony may be, simultaneous investigations of all known traits associated with laying order, hatching order, and nestling quality should be undertaken, including the possible effects of yolk testosterone on nestling survival. These effects, which may include alterations of begging behavior, muscle development, and growth rates, remain unexplored in wild avian species. Additionally, variation among females in the pattern of intraclutch testosterone deposition and the effects of this variation on parental fitness should be investigated. An experimental manipulation in which the normal pattern of testosterone deposition is altered would be a first step in asking whether and how deviations from the normal pattern affect these variables.
